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two may be separated. Fig. 19 represents the specimen originally
figured by Prof. Seeley, which is lent to me by the kindness of the
Curator of the Woodwardian Museum. Fig. 21 is a drawing of
Crepidtda alta, Seeley, which still remains an unique and perhaps a
distinct shell, although I hesitate to accept it as such in a group, the
individuals of which are liable to such extreme variation. Curious
instances of this variation occur in the apertures of Fusus longcevus
from the Paris Basin, in the British Museum, in which Capulidcs are
flattened and even take the crescentic form of the aperture of that shell.

Fig. 3a represents Crepidtda gaultina, considerably enlarged and
looking down upon it, and shows the helicoid apex which Dr. J.
Gwyn Jeffreys notices as being common to all the limpets. In this
species it is especially persistent, and is very distinctly visible in the
cast, and also, but less so, in the perfect shells from Folkestone.

Fig. 66 is the apex alone, and shows the fine transverse ribbing
with which it is always internally ornamented. Figs. 6a, 8a, 86
are other views showing the position of the helicoid apex, but are
enlargements of shells said to be CalyptrcBa Cooksonice. Fig. 4a is a
view looking down upon G. gaultina. Fig. 46 shows the crater-like
scar, highly magnified, which is left on the cast after the removal of
the helicoid spire. This is the imperfect state in which most
specimens are found.

The great variety of scar left after the removal of the septum
is well seen in this series. As I am informed by Mr. Jesson and
the Eev. Arthur Buxton that the casts of these shells are abundant,
when diligently searched for, in the apertures of Cephalopods in the
Cambridge beds, there will be no difficulty in confirming the correct-
ness of my proposal to unite the several forms in a single species.
In this case Buvignier's name would have priority.

Fig. 22 represents Brachystoma angularis, Seeley. The genus was
proposed by me in this MAGAZINE last year to receive this rare shell,
and is placed in the family of Aporrhaidee. I had then no space to
figure the Cambridge specimens (two in number), which are now
in the Woodwardian Museum, and I embrace this opportunity of
figuring one of them, as they are of larger size than the still unique
specimen from the Gault of Folkestone.

VI.—AOEOSS EUROPE AND ASIA..—TBAVELLING NOTES.
By Professor JOHN MUSE, F.G.S.;

Imperial College of Engineering, Tokei, Japan.
(Continued from p. 518.)

VII.—Irkutsk to Lake Baikal.
CONTENTS.—Irkutsk; its Earthquakes—Gold-washing in Eastern Siberia—Method

of sinking to the bottom of a river through a shaft of ice—Iload to Lake
Baikal—Bound its southern end—Old lake-terraces—Its former extension—
Origin of its basin—Bearing of its Fauna on its origin—Is it a pool left behind
a flood f

WHILST in Irkutsk I had many opportunities of conversing
about the earthquakes which sometimes disturb these Central

Asian localities. Not long before my arrival in the town, a sharp
shocks had been experienced. The general effect it produced was
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558 Prof. Milne—Across Europe and Asia.

given to me by Miss Cathleen Campbell, now Mrs. Szlenker, who
had been keeping a record of meteorological and other phenomena.
The shock took place at 2-55 A.M. on the 4th September. It was at
first felt in a direction from east to west, but after If minutes it
changed to N.E. and S.W. The shock, which was severe, caused
ornaments on the table to rattle, and a few bottles which were close
together knocked each other with so much force that they fell over.
There were thirteen of them, and they tumbled in various directions
—nine fell on the table, and four were broken on the floor. Watches
and clocks were stopped, and screws 1^ in. long, fastened in the
wall to keep a clock straight, were drawn out. Preceding this shock,
from observations which I saw, the barometer appears to have been
lower than usual.

From a list of earthquakes drawn up by MM. Orlof and Stuikin
as having occurred between the years 1725 and 1874, there appear
to have been at least 188 different days on which shocks were dis-
tinctly felt. As these were all perceptible to the inhabitants, and
not such as needed celicate instruments in order that they should be
recorded, we cannot well make comparisons as to their frequency,
but only as to their relative intensity.

The severest of these happened at the end of the year 1861. The
district where the effects were most observed was near Irkutsk and
along the shores of Lake Baikal. On the N.E. portion of the delta
formed by the River Selinga where it enters the Baikal, the effects
were permanent. This district, which was violently disturbed, is
about forty versts long and 20 versts wide, and runs along the shores
of the lake. On this strip of land were situated the Russian villages
of Kudara, Doobeeneena, Oimoorchi, and a Bourat village, with a
population amounting in all to 1300.

The first shocks, which were light, took place on the 29th
of December. Next morning they were stronger, and on the
succeeding night, that is, between the 30th and 31st, they not only
increased in number, but their power also increased. On the after-
noon of the 31st, at 3 P.M., a heavy underground rumbling was
heard, and this was followed by a series of shocks so strong that
it was impossible for persons to remain standing. Barrels in a yard,
each containing twenty pouds (720 lbs.) weight of fish, were rolled
backwards and forwards from one end of the yard to the other. In
the yard and in the street the earth was cracked, and water charged
with mud issued from the crevices thus formed. In some of the
wells water rose like a " fountain " a fathom or more in height.
Some of the fissures formed springs of clear fresh water, one of
which, issuing from a crack about one arsheen (28 inches) wide, and
two fathoms (12 feet) deep, gave so much water that a small lake
was formed a verst in area. In the village of Krasnikova a hollow
place twenty fathoms wide and three fathoms (18 feet) deep, with a
spring in it, was formed.

In a church at the village of Kudara, the shocks were so strong
that the cupola fell down inside, breaking a chandelier which was
hanging beneath. In the houses at the same village so much
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mud and water came out of the cracks which were formed, that the
boards forming the floors were burst, and the streets were covered
with water one avsheen (28 inches) deep. On the same day the
water of the Baikal flowed over the Sagansky Steppe and the
Bourat villages which were situated upon it. On New Year's Day,
1862, the water of the Baikal flooded all the land as far as the
Steppe of Bartogoisky. Three thousand five hundred head of cattle
were drowned, and upwards of 40,000 hayricks were washed away,
whilst corn and other things were also destroyed. Near to the
Baikal the water was four arsheen deep (9ft. 4in.), and near Selinga
J arsheen (7 in.). The force of this flood of water was very great.
Many pieces of ice several yards square and \ arsheen (14 in.) in
thickness were carried to distances of two versts ( I t miles).

The direction of the shocks was from N.E. tow-ards S.W., through
Cabansk, towards Selenginsk and Lake Gooseenoi. In Selenginsk
the first shock was on the 30th December, at 4 P.M. Next day
there were a series of slow shocks, which, in the afternoon, at 2 P.M.,
had increased in strength. Noises and tremblings were felt con-
tinuously. The church bell rang of its own accord, whilst the
building itself swayed from north to south, and the crosses on its
summit were tipped over to one side. The shocks were repeated
rapidly, and, as night came on, they had so increased in strength that
the earth oscillated every two or three minutes. By these strong
oscillations the ice covering Lake Goosenaya and Lake Stuchya was
cracked, and from the cracks came forth water charged with mud and
pebbles. In Yerkne Udinsk the shocks commenced at 4 P.M. on the
30th December, and during the day fourteen of them were observed.
At 3 P.M. next day they were so strong that stone houses were
cracked, stove pipes shaken down, and window glass was broken.
Tremblings were observed so far as Chita and Nertchinsk. In
Irkutsk observations were made by MM. Shookeen and Semen-
tovsky. The tremblings commenced on December 30th, at
3 h. 55 m. 40 sec. P.M. The force of the shocks and the rapidity of
the tremblings were unusual. The breaking of the ice upon the
Rivers Angara and Ooshankofa caused great noise. During the
night there were many shocks. At 2-19 P.M., on the 31st, the
churches were shaken and the bells rang. From one church a cross
fell down, the Arcanglesky Church inclined to the south, Blagovats-
chevsky and Teekveensky churches inclined east, whilst the cross
on the last-mentioned building was turned round. A number of the
brick houses were shaken, whilst the chimneys of the wooden ones
cracked and fell. Slight shocks continued all day and next night.

In the Tunkinskaya country the effects were slight, and no visible
results were left.

On the 30th Dec, in the Island of Olkoni (or Olkoon) on Lake
Baikal, there was heard a noise, which was followed by a shaking.
This continued until the 13th January, generally happening from
4 to 7 o'clock during the day. The greatest shakings were on the
31st December. Rumblings and slight tremblings were more or
less felt, usually twice a day, until the 25th of January.
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At the settlement of Ooreekofskim, •which is about 20 versts from
Irkutsk, an iron tie was torn from a church, and great damage was
done. The southern boundary of the earthquake passed through Urga
and Mongolia, and was perceptible at all places about the same time.

Earthquakes continued during the months of January, February,
and even March, few days passing without shocks being felt.

In 1870 to 1871 strong shocks were also felt near Irkutsk. These
were preceded by sounds like those of a powerful wind. Crosses
fell from the churches, and the ice in the Angara, which was frozen
at the time, moved up and down. One observer assured me that
the upright planks, which formed the wall of the room in which
he slept, had danced vertically up and down. When at the other
extremity of Siberia, on my road towards Irkutsk, I had heard some-
thing about the violence of the earthquakes which I might per-
chance have the opportunity of experiencing. In consequence of
the severity of the shocks I had also heard that the houses were
only built one story high; but this is not the case, for I found
that buildings soared almost as high in the Eastern capital as
they do in the Western. All the earthquakes, like those of which I
have spoken, have been accompanied by an underground noise.
During the daytime the trembling of the buildings can be seen as
well as felt. The smaller shocks, and more especially such as occur
at night, are said to be indicated by the bellowing of cattle, the
neighing of horses, and the howling of dogs. The general direction
of the shocks is from N.E. to S.W. I was told that when only a
slight shock was felt in Irkutsk, it often happened that something
more severe was felt in the valley of the Tunka, about 80 miles to
the S.W. This latter district is looked upon as being the centre
from which the greater number of the Irkutsk earthquakes originate,
a circumstance which may be supposed to have a connexion with
the traces of volcanic action found in that district. Indications of
volcanic forces are to be found at other points in the vicinity of
Irkutsk, besides those in the valley of the Tunka: thus round Lake
Baikal, in addition to old lavas, there are still hot springs and
mineral waters. A liquid asphalt, which sometimes rises to the
surface of the lake, is also referred to the same origin. On the
Verkne Angara, south of Nijni Udinsk, and near Selenginsk, on
the east side of the Baikal, there are also volcanic rocks; but I
shall speak again of these presently.

Some few earthquakes appear to have originated from the neigh-
bourhood of the Baikal, or even from the lake itself. These earth-
quake shocks occur at all times of the year, and are not confined to
particular seasons, as they appear to be in many localities. After a
great earthquake, as that of 1861, there is generally a period of
quiescence, as if the internal forces were exhausted, and were
therefore necessitated to await a fresh accumulation of energy.

The first record of an earthquake is that of 1725. This seems
strange, insomuch as the town was built in 1686, and the place had
been inhabited since 1652. Prom this we may infer that, prior to
the date of the first shock, there must have been a quiescent period
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of at least thirty-nine years and perhaps more than seventy years.
The only other explanation for this lapse of time, which is without
an analogue in the subsequent history of the Irkutsk earthquakes, is
that perhaps the records were either not kept or else have sub-
sequently been lost. One remarkable statement I heard was that
small earthquakes occurring on one side of Lake Baikal are not felt
upon the opposite side. Such being the case, we might perhaps infer
that there is some peculiarity in the depth or formation of the lake
which prevents vibrations which originate on one side passing to the
other. I shall have more to say about this lake bye-and-bye.

Since arriving in Japan, at certain seasons I have had almost a
weekly experience of earthquakes. The month after my arrival,
which was in March, 1876, there were no less than ten shocks re-
corded, whilst during the year there were fifty-three. Although
these Japanese earthquakes are in most cases perceptible without the
aid of instruments, they are by no means so strong as those I have
been describing. They usually commence as a slight shock, which
is followed by an easy short horizontal vibration, producing a sensa-
tion as if you were supported on a mass of stiffish jelly which had
been slightly agitated. The timbers in your house crack, whilst
glasses and windows rattle. This usually lasts for about thirty
seconds, after which all is quiet. At first the sensation is curious,
but by repetition it becomes unpleasant.

As at Irkutsk and other localities, the lower animals are affected.
This is chiefly noticeable in the pheasants, which I hear screaming
in my garden at every shock. They sometimes herald its approach
a few seconds beforehand, and then usually continue their calling
until the movement ceases.

When speaking of my journey across the Urals, I made
reference to the gold-mines which I saw there. Although these
mines were chiefly represented by alluvial workings, a few open-
ings, as at Berezovski, had been made upon lodes of quartz. In
Eastern Siberia this latter class of work has not yet been developed,
but the former class has been very largely carried out. The chief
workings are upon the Lena, as far north and even farther than
Yakutsk, and in the Trans-Baikal and Amoor districts, as at
Nertchinsk. Gold is also worked, but to a small extent, upon the
Mongolian frontier. Here, however, but little has been done; chiefly
owing to difficulties which arise with the Chinese and Native tribes,
who, refusing to pay duty, wander backwards and forwards across
the frontier, opposing or escaping all Government officials.

From all that I could learn, gold is found in greater or less
quantities almost everywhere. The gold which comes from the
northern districts, as the Lena, is generally the poorest, containing
the greatest per-centage of silver and copper.

As an average analysis of 96 parts of East Siberian gold, I may
give the following— TOTAL.

Amoor gold 9If gold 4 silver J copper = 9 6
Amoor gold 92 ,, 3f „ ^ „ = 96
Lena (Yakutsk) ... 86 | „ 9 i „ | „ = 96

DECADE II. VOL. IV.—NO. XII. 36
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This would suggest that the constancy in the general character of
the gold obtained from the Lena, as compared with that from the
Amoor, is either due to their having originated from different sources,
or, what is perhaps as probable, that those great causes which acted
in laying out the beds of alluvium in which they occur, also acted
in separating the various qualities of gold according to their respec-
tive specific gravities, that which was light being carried farthest
from its source as compared with that which was heavier. If there
is any probability of such an action ever having taken place, then
we might suppose that the gold of the Lena district has travelled
farther from its origin than that in the Amoor.

In the consideration of such an action, the average relative sizes of
the transported particles is an important factor. In the gold of
Eastern Siberia such metals as platinum or iridium, which are so
common in the Urals, are but seldom found. A little is, however,
obtained from the washings at Nertchinsk.

Whilst in Irkutsk I paid several visits to the smelting works,
where all the gold of Eastern Siberia is cast into ingots. There is
a similar establishment at Barnaul for Western Siberia. At these
works I had every opportunity kindly given me of examining
large quantities of gold from various localities. The bulk of what
I saw was more or less roughly granular, many of the grains being
as large as peas. I saw many indications of the formation of
crystals, from which I concluded that such gold had not travelled
very far from the position in which it had been originally deposited.

The gold mining all over Russia is under Government control,
which always specifies that, after obtaining a grant of land,
one must commence to work upon it within a given time. The
places which are generally worked are the banks and beds of small
tributary rivers, but more especially the beds. Near the mouth of
the river the yield is generally less than it is higher up. In such
places the alluvium may be sixty feet in thickness, whilst the bed
containing the gold, which may be below all this, is only perhaps
seven feet in thickness. The workings generally commence at the
mouth of a stream, and work up the valley down which it flows to-
wards its source. The first operation is to sink a number of trial
shafts at right angles to the direction of the valley. These go
down to the bed rock. From the gold-sand which generally lies
upon this rock samples of 10 pouds each (3601bs.) are taken, then
washed, and afterwards the yield for 100 pouds is calculated. After
this has been done at several points, and the results are satisfactory,
a dam is thrown across the river, and the water is sent round one
side, along the edge of the valley, instead of down the course in
which it originally ran. If near the dam they have to sink, say, for
example, thirty feet, in order to reach gold, then they must also
sink thirty feet below the bed at some point below these workings,
and from it cut a drain in order to carry off any water which may
accumulate at the point where they are extracting the gold.

This is only one system which is adopted in mining and pro-
specting. There are others specially for prospecting, which are
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noteworthy from their ingenuity. One system in particular to which
I refer is that adopted for sinking shafts in the beds of rivers with-
out the necessity of making a dam. This is done in winter when
the waters are frozen. First of all holes are cut in the ice the size
of the prospecting shaft, to within two or three inches of the water.
The shallow pit thus formed is then allowed to rest for a day or two,
when underneath the portion that is cut away the water freezes, and
the ice. is again thickened at the point where it had been made thin.
There is now material in which, to deepen the excavation, which is
again carried on to within two or three inches of the water. Once
more it is allowed to thicken, and the shaft is continued. In this
way the bed of the river is reached, by means of a tube of ice, round
the outside of which water is flowing. Whilst the operation is going
on, a small hole is occasionally made through the floor of ice to test
its thickness. After this has been measured, the orifice is im-
mediately stopped up with a plug of ice, and the excavation con-
tinued or allowed to rest, according to circumstances. In this way I
am told that many of the rivers are tested during the winter months.
When good ground is found, the river is dammed up and the works
proceed as I have before described.

Although Siberian cold is thus turned to account by the pro-
spector, it is often a great bugbear to the miners. In the north gold
mining is carried on in ground perpetually frozen. After this has
been excavated, before it can be washed, it has first to go through a
process of thawing. Exposure to the atmosphere is sometimes suf-
ficient for this purpose, but at other times it has to be subjected to a
process of firing.

Some of the Tungusians are said to have great skill in prospecting,
which they do in a truly philosophical and scientific manner, their
chief guide being the general contour of the country. Ascending a
high hill, they look down upon the country beneath, intersected
with its network of streams and valleys. They then observe those
places in the valleys where a line of hills, a projecting ridge, or any
other object, would be likely to offer an obstruction to the passage of
materials which may at any time have come sweeping down from
higher ground. These positions are then marked, and afterwards
examined on similar principles, but in detail, and the results are
generally said to be most satisfactory.

After nearly a month's residence in Irkutsk, I at last left it at 11
P.M. on the 23rd of November, and took the road towards Kiachta.
As there was now so much floating-ice upon the Baikal, and it was
in consequence doubtful whether the steamer would be able to
cross, I was forced to take the road running round its southern end.
Although I was now travelling in a sledge, to which I had anxiously
looked forward as a pleasure compared with a tarantass, I found the
jolting still unpleasantly heavy. When daylight came, I found
myself in a hilly pine-covered country. In the distance before me,
and also a little to my right, there were many snow-capped peaks,
none of which appeared to rise above a common level. From the
cuttings which had been made during the formation of the road, I
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could see that many large boulders had been taken. These were
gneissic in their character, and some of them were one or two feet
in diameter.

I did not see Lake Baikal until I was almost in it. This was at
the village of Kultuchno, the entrance to which is down a steep hill
leading directly towards the water. It was from the top of this hill
that I had my first view of what the Russians eulogize as the ' Holy
Sea,' the dark blue waters of which contrasted strikingly with the
small white peaks which capped the distant hills. Large waves
were forming under a stiff breeze, which jostled packs of floating-
ice, and drove them into the bays. My road now led round the
borders of the lake, beside which, for some two or three versts, I
glided along over the frozen waters of a small lagoon. Before me,
on the sides of some of the hills which led backwards from the
south end of the lake, I saw some small parallel lines, which I took
to be old lake-terraces. These were also conspicuous further on
the road behind the station of Mooravoya Amoorskaya.

It was not long before I was travelling eastwards along the
southern end of the lake. I was, so to speak, upon a ledge running
along the face of high gneissic rocks. Although I had in places
cliffs above me on the right, and cliffs beneath me on the left, the
road is by no means so romantic as I had anticipated from the de-
scription. Notwithstanding my elevation, when looking up the lake
a sea horizon always met my eye. The east and west shores
of this large piece of water, which is about 400 miles long, and 45
miles broad, are very different in their appearance,—the eastern
side sloping gently backwards to peaked hills, and the western being
bounded by almost perpendicular cliffs, or else by steep slopes.
Along the faces of these latter I fancied I could see a horizontal
stratification, indicating that their dip was probably towards the
west. This being the case, then, the origin of the cliff-like face
upon the western shore of the Baikal is due to a similar cause as
that producing the greater number of escarpments, which are nearly
always formed at right angles to the dip of the rock in which they
are cut. Here, however, instead of having volcanic agencies so
prominently at work, we have the action of the waters of the lake
itself, which, washing against its western shore, readily undercuts the
strata. These strata, like those of a sea-cliff, ultimately fall down,
and are afterwards washed away. In this way we might suppose that
the boundaries of the Baikal are extending westwards in a similar
manner to that in which many of the escarpments, of England are
gradually receding eastwards. Tracing such an action backwards, we
may readily conceive a time when this lake, instead of being forty-five
miles broad, was only one mile broad, when it was in fact little more
than the borders of a river running from the N.E. towards the S.W.
This might be represented by the right hand branch of the letter V,
the left-hand portion of which still remains as represented by the
River Angara, running to the N.W. This may or may not have been
the origin of the hollow in which the Baikal now rests, but it
certainly appears to be connected with its enlargement, and is more
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feasible than the supposition of its having been formed by some
cataclysmic seismic action, as is sometimes advocated.

It was along this southern end of the Baikal that I met with the
best scenery in crossing Siberia. About halfway along the shore I
left what I have spoken of as a ledge, and descended to the level of
the lake. In places the shore was covered with large boulders,
whilst in other parts it was sandy. Sometimes I crossed the mouth
of a small valley, which marked the entrance of some tributary
from the south. Here, instead of tall pines, which flanked the
steeper portions of the road, there were clumps of birch, which
swung their drooping branches, thick with hoar-frost, in the breeze.
At night-time, charging deep gullies in the dark, the roaring of the
waters on the shore, the intense cold, the loneliness, and the gene-
rally cramped position in which I was obliged to sit both night and
day, had a miserable and depressing effect. Along the road I only
met two men, and this happened under circumstances so suspicious
that I congratulated myself when they were well passed. After
rounding the southern end of the lake, I had a full view of the cliff-
faced hills upon the western side, which were then capped with
snow. Nearer to me I had small fields of ice, some of which were
a square mile or more in area, and amongst which a few blocks
stood up like icebergs in miniature.

When speaking of the freezing of Siberian rivers, I mentioned
the fact of the Baikal freezing over at different times in different
parts. Thus in the vicinity of the Island of Olkoon it freezes about
the 23rd of December, and breaks up from the end of April to the
10th or 15th of June, whilst near Posolsky, farther to the south, it
freezes from the 22nd of December to the 10th or 16th of January,
and breaks up between the 20th of April and the 10th of May.
There are small places in the lake where it is said never to freeze,
and about such places the seals, which inhabit these waters, are said to
congregate in winter-time. These unfrozen patches are, I believe,
looked upon as marking the position of warm springs. In some por-
tions of the lake there is a slight increase in temperature as you
descend. The experiments showing this were made at 1000 metres
from the shore in water ninety fathoms deep. At about ten metres
from the surface the temperature was -7 Cel., and this increased as
you descended until the bottom was reached, when it was 3 1 Cel.

At all the post stations I made inquiries about the seals which
inhabit the lake, but I did not see anything more than a few of
their skins. I also asked about shells and fish, and I was successful
in obtaining a few of the former.

Speaking of the Lake Baikal seal, Mr. Wallace, in his Geographi-
cal Distribution of Animals, vol. i. p. 218, says: " I t is a species of
Callocephalus, closely allied to, if not identical with, one inhabiting
Northern seas, as well as the Caspian and Lake Aral. This would
indicate that all Northern Asia was depressed beneath the sea very
recently; and Mr. Belt's view, of the ice during the Glacial epoch
having dammed up the rivers and converted much of Siberia into a
vast freshwater or brackish lake, perhaps offers the best solution of
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the difficulty." Before at once accepting these views of Mr. Wallace
in the adoption of Mr. Belt's idea as to the origin of the Siberian
Steppes, to which latter I have already referred at length, I will
relate the few facts I collected, all of which, I think, have a bearing
on this interesting speculation.

When at Irkutsk I saw a Baikal seal. It was short and thick,
and said to be a young one. It had a generally greyish colour, but
rather darker on the back than upon the other portions of its body.
As the seals grow older, the body deepens in colour. One thing that
I was distinctly told was that they are never marked with spots or
patches.

The only seal that I have seen which is anything like the Baikal
Seal is the so-called bay seal of Newfoundland and Labrador, which
often ascends rivers and permanently inhabits inland lakes. Speak-
ing from memory, which is unfortunately of but little "value in
making the nice distinctions which are required when establishing
the identity or distinction of two species, these latter seals are more
elegant in their proportions than those from Lake Baikal, and, what
is more, at certain periods of their existence, they have various
markings developed on their skin—a feature which is absent in the
Baikal seals.

The head-quarters of the seal in the Baikal Lake are at its northern
end, but in winter they collect round those portions which are said
to remain unfrozen.

I also heard that seals are found in Lake Kosogol, across the
borders, further to the south; they are also reported as existing in
another lake lying to the east, and in the Oron Lake to the north-
east. If this is true, and, from the relations which the fauna of other
lakes bear to that of the Baikal, it is not unlikely, then we shall
have a striking piece of evidence indicating to us the probable way
in which these lakes may have originated.

Across the northern end of the lake a series of soundings have
been made by M. Debovsky, of Irkutsk, who also examined its
fauna. The greatest depth attained at this end was 1373 feet. In
some places it is stated as being 800 fathoms. This is very deep,
but if we were to draw a section across the lake, which would be
about forty-five miles long, the magnitude of this would be seen to
be more or less apparent. The bottom consists of various materials,
such as pebbles, clay, rocks, and sand. The fish of the lake form a
great trade, and supply many vessels upon its waters. Many of;
these vessels come down the Angara as far as Irkutsk, where they
discharge their cargo. The commonest of these fish, which I had
many times the pleasure of eating, were Coregonus omul and Lota
vulgaris. These two fish, which are known respectively as the
omool and naleem, are to be seen in the house of every Siberian,
and they are esteemed so much that they may sometimes be found j
amongst the Eussian residents in China. The omool is peculiar, I j
believe, to the Baikal; but the naleein is found farther west. Other j
fish inhabiting the lake are: Idus melanotus, Acanthopsis tcenia, \
and Perea Jluviatilis : these are also found farther west. Salmo ;
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Jluviatilis, Salmo coregonoides, a Cottus, and Thymallus are also found
in the lake.

Besides the seal, called by some Phoca Baicalensis, and the omool,
which may be regarded as being so far peculiar to the lake, Coregonus
Baicalensis, Squalidus Baikalensis, and Calorrhous Baikalensis, along
with other creatures, are also peculiar.

There are also many Crustaceans which have hitherto been only
found in the Baikal. Amongst these there are, I think, seventy or
more species of Gammarus. These latter, many of which I saw, are
generally of a light yellow colour. They live in holes in the sand
or clay. They are very ravenous. If a dead body is sunk in the
lake, the whole of the flesh is devoured in a few days, and only a
skeleton remains. It was by lowering a carcase like that of a sheep
into the lake, and by taking advantage of the flesh-eating tendency
of these creatures, that many new species were captured. Osteo-
logical specimens have been prepared by sinking them for a few
days in the lake. This was very satisfactory, as the whole of the
flesh was removed without any attack being made upon the outer
portion of the bone, as ants are very apt to do.

Some of these, like G. verrucosus, G. viridis, and G. cancellatus, live
near the shore in shallow water, whilst others appear to only in-
habit the deeper portions of the lake. In addition to the Crustaceans,
Lake Baikal yields a peculiar series of Mollusca.

Some interesting experiments have been made here by M.
Debovsky as to the depth at which these creatures can exist.
One of these experiments was to place living specimens of Paltidina
Baicalensis and Choanomphaliis Mackii in a bag and sink them to
various depths between 700 and 1200 feet, and there allow them
to remain for several weeks. The result of this was that the sub-
jects survived in an apparently healthy condition.

Some Crustaceans, similar to those in the Baikal, have been found
in a small lake up the Tunka Valley, and I have already mentioned
that it is not at all unlikely that seals also occur in neighbouring
lakes.

These facts, small as they are, naturally tend to the surmise that
the fauna of the inland fresh waters of these districts may, on ex-
amination, prove to have a great similarity. Should this be so, we
may perhaps be led to think, as has before been suggested, that
all the small lakes which we see dotted on the map around the
Baikal were once connected, and in former times existed as a vast
inland sea. That the Baikal was once more extensive than it is at
present seems to be indicated in the terraces which appear to be
marked upon its southern boundaries. Still farther to the south and
south-east, up the valley of the Tunka, Mr. Tchersky tells me that
there are beds of alluvium marking an old extension of the lake.

So far as I could learn, there appear to have been two well-
marked periods in the history of this lake: first there was the
original cutting out of the rocky bed, and a subsequent filling in
with alluvium, and secondly there was the cutting out of the basin
in the alluvium, traces of which remain in the valley of the Tunka,
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and a sinking of the waters to their present level. By this latter
action we had the water, so to speak, split up into separate areas.
This would explain the similarity in the fauna of the different
districts, should it ever be proved satisfactorily to exist, and also the
presence of salt lakes in the Trans-Baikal territory, where the
waters, for want of outlet, have become gradually supersaturated,
until now they annually form a deposit on their shores.

Most of what I have said about the Baikal, it will be seen, is based
on scanty evidence, and must only be accepted until something better
can be obtained. When the geology and zoology of these districts
have been further investigated, it remains to be seen if we get in-
dications as to the origin of the physical features of this part of the
world still pointing in the same direction, as those do which we
have at present in possession.

So far, then, I am content to believe that at one time, in this
portion of the world, there were inland fresh waters which deposited
alluvium, and, as these retired, the Baikal, with its surrounding
lakes and lakelets, were left like pools behind a flood.

EBVIEWS.

I.—SECTIONS OF THE NORTHUMBERLAND AND DURHAM COAL-FIELD.
By J. B. SIMPSON, M.E. (Large folding sheet, published by A.
Eeid, Newcastle-on-Tyne, 1877.)

f I iHE times when mining engineers jealously kept their local know-
I ledge to themselves are rapidly passing away, and it is but rarely

now that information of a scientific character is withheld from the
public. The publications of the Geological Survey teem with acknow-
ledgments of assistance rendered by the very men who, years ago,
would have thought it their duty to oppose obstacles to the progress
of such work. There are still exceptions, but they are few and
far between—survivals, but not of the fittest. The issue of the
handsome sheet before us is a case in point. Here Mr. Simpson,
well known as one of the most active of North-country mining
engineers, and the author of more than one paper of geological
interest, has given the world a key to the structure of the great
Northern Coal-field, of which it is difficult to speak with sufficient
praise. In the right-hand corner of the sheet an index geological
map shows the limits of the field, its chief lines of fault and the
lines of section, one N. and S., and the other E. and W., the
detailed illustration of which forms the chief object of the plate.
This object is attained by means of nearly fifty actual measured
vertical pit-sections carefully drawn to scale, and placed side by side
in order across the sheet. To the left stands a general section in
which every recorded Coal-seam is given and numbered, correspond-
ing numbers being used in all the other sections for the same beds,
thus enabling one to ascertain at a glance the author's views as to
the equivalence of the minor seams. This is perhaps the most
valuable feature of the publication. As a datum-line the Low-
Main or Hutton Seam has, we think very properly, been chosen.
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